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Executive Summary

Anua Environmental was commissioned by Clean Ireland to carry out an Air Dispersion Modelling
impact assessment of a Jenbacher biogas engine stack which is proposed to be installed on the
planned composting plant at the Clean Ireland facility, Ballyinagun, West Cree, County Clare as
part of a proposed IPPC licence Technical Amendment.

The original assessment was completed in February 2012 report reference ECS4155 for those
parameters identified by the technical specifications of the proposed biogas engine namely SO,, CO
and NO,. This assessment (Report Ref: ECS4155) established that the parameter of potentially
greatest impact in terms of ambient air quality was hourly NO, based on design emission
concentrations and flow rates, the year of greatest impact was 20009.

The assessment then looked at the required stack height for the biogas engine to meet the criteria of
process contribution of less than 66.7% of the ambient air quality standard potential air quality was
therefore based on hourly NO2 impact from the operation of the engine using 20009.

5
Dispersion model runs were undertaken to determine the imgact of emissions from 8m, 10m, 12m,
14m and 16m stacks using the same emission, metrol o “terrain and operating data.

&

SO
The predicted model results from report ref E\§§24‘f%5 indicated that a stack height of 14m will be
sufficient to meet the criteria of process c,@i(ﬁutlon of less than 66.7% of the ambient air quality

standard for hourly NO2. QOOQ\\*\Q
\O
O
X

Runs were also undertake to de@fﬁfine predicted impacts of SO2 and CO emissions from a 14m
stack which were compared against the ambient air quality limits for these parameters. These
dispersion model runs showed these parameters will not have a significant impact on ambient air
quality at the boundary or beyond the boundary of the facility on the surrounding area.

Subsequent to the submission of this report (ECS4155) and meeting between representatives of the
EPA, Clean Ireland and Bord na Mona, further information was sought by the EPA. In
correspondence from the EPA dated the 26th of March 2013 to Mr. Paddy Hedigan of Clean
Ireland Re: Notice in accordance with Article 16(1) of the Waste Management (Licensing)
Regulations. Clean Ireland were requested to perform further modelling for emissions of Hydrogen
Sulphide (H.S), Hydrogen Chloride (HCI) and Hydrogen fluoride (HF) at concentrations of
5mg/m3, 30mg/m3 and 5mg/m3 respectfully.

Therefore further model runs were completed for H,S, HCI and HF using a stack height of 14m
and 2009 met data. The results indicate that NO, remains the parameter of potentially greatest
impact in terms of ambient air quality. The results of H,S, HCI and HF are compared against WHO
and German VDI ambient air quality standards in the absence of Irish Ambient Air Quality
Standards for these parameters
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The model contains a number of significant assumptions which would indicate that the actual
impact on ambient air quality would be significantly lower than that presented in the assessment.

Respectively Submitted

Mr. Andrew Mahon
Air Monitoring Teamleader
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1.0 INTRODUCTION

Anua, was commissioned by Clean Ireland to compile a dispersion modelling assessment
as part of a proposed technical amendment to the existing Waste Reg No. W0253-01
arising from the planned development of a composting facility with a Biogas engine within
the boundary of the Clean Ireland facility in West Cree, Co. Clare.

The scope of this assessment was to revise the original assessment ECS4155 and
incorporate the potential impact of emissions of H,S, HCI and HF at concentrations of
5mg/m®, 30mg/m® and 5mg/m’ on ambient air quality from the proposed Biogas engine
with a stack height of 14m. This report also includes the potential air quality impacts of the
operation of the engine on the ambient air levels of Nitrogen Dioxide, Sulphur Dioxide, and
Carbon Monoxide on the surrounding environment as previously predicted in report
ECS4155.

The impact assessments are presented in the form of concentration contours/isopleths
produced using US EPA approved and recommendedsirish EPA dispersion modelling
techniques (AERMOD version 7.7.1.2 Pro Plu§\ ‘-3@\Analyst version 2.2.5.1. AERMOD
pro plus). The assessment adhered to the Egﬁﬁu;e%ents of the Air Dispersion Modelling
from Industrial Installations Guidanch;b\@?e (AG4). Concentration contours are
superimposed on an aerial photog&(@@z\‘of the locality indicating percentile pollutant

concentrations (using a worst casq@g&?of hourly meteorological data).
S
N
\O
é\\o

S
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20 SCOPE
2.1 Scope of Assessment

The scope of the assessment is to establish the impact of additional emission parameters
namely H,S, HCI and HF at emission concentrations selected by the EPA against relevant
air quality standards.

This assessment used the proposed stack height of 14m determined from the previous
dispersion model report reference ECS4155.

Results were checked for compliance with ambient air quality standards arising from the
potential impact on ambient air quality of the operation of the proposed biogas engine.

The location of the existing Clean Ireland facilty is outlined in Figure 2.1 below.

Figure 2.1 Location of Existing Clean Ireland Facility

Figure 2.2 overleaf indicates the proposed location of the Biogas Engine emission point
within the boundary of the facility.
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Figure 2.2 Proposed location of Biogas Engine Stack
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3.0 POLLUTANTS/AIR QUALITY GUIDELINES

3.1 Pollutants

Following review of the technical specifications for the proposed Jenbacher Biogas engine
the most significant air pollutants emitted during the operation of the engine were identified.
These pollutants include Nitrogen Dioxide (NO,) and Sulphur Dioxide (SO,) and Carbon
Monoxide (CO). Subsequently the EPA requested the inclusion of H,S, HCI and HF.

3.2 Nitrogen Dioxide

Nitrogen Dioxide is classed as both a primary and a secondary pollutant, and it is one
of a number of important oxides of nitrogen present in the atmosphere. Nitric Oxide
(NO) and Nitrogen Dioxide (NO,) are the most abundant man-made oxides of nitrogen
in urban areas. These are formed in all high temperature combustion processes,
although NO predominates. Around 90% of the emlsgjons from combustion sources
are of NO rather than NO,. However, since the NQ&an all potentially be converted to
NO, it is usual to express all of the Nodejgﬁﬁ\loz when making mass emissions
estimates. gQiz&
QQ S

As a primary pollutant NO; is enug‘éegf\rom all combustion processes (such as a gas/oil
fired boiler or a car engine). I&Q@ﬁam sources of primary NO, from the facility will be
from air emission stacks (4 g?total) from the proposed peaking plant and the main
emission stack from the eze@ung facility. As a secondary pollutant NO, is derived from
the oxidation of primary NO. Secondary pollution is usually derived from regional
sources and may be used as an indicator of general air quality in the region.

Overall NOy levels in Ireland may be regarded as moderate by international standards
(reference: “Ireland’s Environment 2004, EPA April 2004).

Nitric oxide is not generally considered to be harmful to health at the concentrations
found in ambient atmosphere. Once NO is mixed with air containing ozone, it quickly
combines with oxygen forming NO.. In significant concentrations nitrogen dioxide can
be highly toxic, causing serious lung damage with a delayed effect. Other health
effects of exposure to nitrogen dioxide include shortness of breath and chest pains. It
is also involved in the production of ground-level ozone, acid rain and smog.

Ambient Air Quality Standards Regulations 2011 (S.l. N0.180 of 2011) established an
hourly limit of 200 pg/m® and an annual mean limit of 40 pg/m® in respect of NO2. The
hourly limit will permit no more than 18 values above the limit in a calendar year. Both
limit values came into force on 12 April 2011.
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[ PESLECE AR QUL SANDANDE AONNTOEEa ©00Es ]

. . e ] ‘Upper ‘Lower
Pollutant | Regulation I.‘I_'m'; .IMOEIIE?;?](?; VI;IIT;E Thélsiztl 4 Assessment | Assessment
yp Threshold’ [ Threshold’
0, 0,
_ H_ourly 50% on the _7(_)/0 of _5(_)/0 of
limit value th limit value | limit value
19" July | 200 pg/m? . .
NO, for (i.e. 140 (i.e. 100
1999 NO,, not
the - Hg/md), not | pg/ms3), not
. decreasing to be
Protection to be to be
on 1Jan exceeded
of Human exceeded exceeded
2001 more than
Health. . . more than more than
linearlyto | 18 timesa - - - .
18 timesin | 18timesin
. reach 0% calendar
Averaging any any
o by 1 Jan year
period = 1 calendar calendar
2010
hour year) year)
_A_nnual 50% on the
limit value th
NO, for 197 July
t;e 1999,
Protection | "°9ucing 400 pug/m® | 80% of 65% of
. of Human on 1 40 pg/m3 megsured limit value | limit value
Nitrogen S.1180 January . .
S Health. NO, gﬁer three (i.e. 32 (i.e. 26
Dioxide 2011 2001 & - 5 3
linearly to (sconsecutive pg/ma) pg/ma)
Averaging NS hours
LS reach 0% S &
period = PN
Calendar by Jan $ &
2010 LY
year QR <
Annual él\\\:g@
limit value R
for the & \\'\\q
Protection \ooQ
of O 65% of
i d 80% of L
Vegetation 30 pg/m3 L limit value
None limit value -
(for NOY NOy (24 g/ (i.e. 195
HO Hg/m?)
Averaging
period =
Calendar
year
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3.3 Sulphur Dioxide

SO, is produced when fuels containing sulphur are burned. SO, is a corrosive acid gas
and when mixed with moisture in the atmosphere creates sulphuric acid, which falls as
acid rain. Both wet and dry deposition has been implicated in the damage and
destruction of vegetation and in the degradation of soils, building materials and
watercourses. The major sources of SO, in Ireland are from energy generation
(electricity stations) and commercial & residential heating units.  Transport’s
contribution is less significant since the introduction of sulphur less fuels but vehicles
do emit some SO,.

As is the case for Nitrogen Oxides the ambient air quality guidelines for Sulphur Dioxide
are outlined in S.I. Air Quality Standards Regulations 2011 (S.l. No. 180 of 2011).
Table 3.2 overleaf outlines the applicable Air Quality Standards.
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[ DELESZ AINGUAL T STRIDARDE FO R SULARLREIOAE

Margin ‘Limit ‘Alert ‘Upper ‘Lower
Pollutant | Regulation | Limit Type of value’ Threshold’ Assessment | Assessment
Tolerance Threshold’ | Threshold’
_ H_ourly 350
limit value e
for the Hg/m,
. not to be
Protection exceeded
of Human | 150 pg/m3 more i i
Health. (43%) than 24
Averaging times a
o2 calendar
period = 1
hour year
Daily limit 500 pg/m3 60% of 24- 40% of 24-
value for 125 measured over | hour Ilmlt hour Ilmlt
the pg/ms, three_ value (i.e. value (i.e.
Protection not to be consecutive 75 pg/ms, 50 pg/ms,
of Human exceeded hour_s at not to be not to be
S1180 of Health None more Iocatlons_ exceeded exceeded
Sulphur 2011 ' than 3 represgﬂtatlve more than 3 | more than 3
Dioxide Averaging timesa | of girquality times in times in
oeriod = 24 calendar aver at least any any
hours yearO&*\ 0 km2 or an calendar calendar
& %O entire zone or year) year)
Limit value \\}Q°§“’v agglomeration
for the d Qé\@‘ , whichever is
Protection é}\\§ the smaller.
of \‘\&%gy\‘o
N\
soosystems. | 60% of |  40% of
. & winter limit | winter limit
Averaging L None | 20ug/m? value (12 | value (8
Calenda P hg/m?) hg/m?)
year; and
winter (1
Oct to 31
March)
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3.4  Carbon Monoxide (CO)
Carbon monoxide is a colourless, odourless gas produced when fuels containing
carbon are burned when there is insufficient oxygen. In the presence of an adequate
supply of oxygen, most carbon monoxide produced during combustion is oxidised fully
to Carbon Dioxide (CO2). However, this is not the case in spark ignition engines in
motorcars, especially under idling and deceleration conditions. CO is regarded as a
primary pollutant from all combustion processes. The emissions from petrol
combustion are by far the main source of CO.
CO exerts its toxic effects after preferentially binding with haemoglobin (preventing
the binding of oxygen needed by cells) via the capillaries of the lungs. It is mildly toxic
to humans by inhalation, but can cause fatalities in significant concentrations as it
essentially causes suffocation of the cells
Table 3.3 below illustrates the ambient air quality guidelines for CO as outlined in S.1. Air
Quality Standards Regulations 2011 (S.1. No. 180 of 2011)
&
- . O & ] ‘Upper ‘Lower
Pollutant | Regulation I.‘I_'m:: .IMOEIIE?;?](?; ﬁ?f Thélsiztl 4 Assessment | Assessment
yp & Threshold’ | Threshold’
NS The
é"\\@é Commission
RN will also
<<0\ {\Q’ consider
OQ\\ whether alert
Maximum 6\0 thresholds can
Daily 8 hour | & be set,
mean IimtiUt@ dé\ consistent with
S.1180 of value for other - 50% of limit
CO 2011 Protection of 60% 10 mg/m3 pollutants in 7|0% gf “r/mtg calue
Human this Directive, | 2 ue (7mg/m’) (5mg/m?)-
Health. for PMyo,
PM2v5 or
particular
fractions of
particulate
matter, as
appropriate.
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3.5  Hydrogen Sulphide (H,S)

Hydrogen sulphide (H.,S) is a colourless gas, soluble in various liquids including water
and alcohol. It can be formed under conditions of deficient oxygen, in the presence of
organic material and sulphate. Most of the atmospheric hydrogen sulphide has natural
origins. Human activities can release naturally occurring hydrogen sulphide into
ambient air. For instance, some natural gas deposits contain up to 42% hydrogen
sulphide. In industry, hydrogen sulphide can be formed whenever elemental sulphur or
sulphur-containing compounds come into contact with organic materials at high
temperatures. H,S is a toxic gas and the health hazard depends upon both the duration
of exposure and the concentration. The gas is an irritant of the lungs and at low
concentrations irritates the eyes and the respiratory tract. Exposure may result in
headache, fatigue, dizziness, staggering gait, and diarrhoea, followed sometimes by
bronchitis and bronchopneumonia (Sax and Lewis, 1989).

&
Many countries/organisations do not have ambient aﬂquallty levels for H2S, as it is
not perceived as a problem gas in most reglogs\ Nﬁe limits used in this assessment are
given in the table 3.4 below. oé.? &

O .
Country/Institution @ncentratlon Averaging period Impleg:; tation
cQ
New Zealand 7 ug/m’ 1 Hour May 2002
WHO 150 pg/m’ 24 hours 1997
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3.6 Hydrochloric acid (HCI)

At room temperature, hydrogen chloride exists as either a colourless or slightly yellow
gas. It is heavier than air, has a strong pungent odour and is very soluble in water.
Upon contact with air it forms a dense white corrosive vapour and upon contact with
water forms hydrochloric acid. When hydrogen chloride or hydrochloric acid are
released into the environment, they become widely distributed into air and water.

Hydrogen chloride is formed by combustion related activities such as large coal
burning power stations and incinerators. It is also formed in large quantities when
materials such as plastics or polyvinyl chloride (PVC) are burnt.

Hydrochloric acid is corrosive to the eyes, skin, and mucous membranes. Acute
(short-term) inhalation exposure may cause eye, nose, and respiratory tract irritation
and inflammation and pulmonary edema in humans. @pute oral exposure may cause
corrosion of the mucous membranes, esophagus, aq@stomach and dermal contact may
produce severe burns, ulceration, and scgﬁn@ in humans. Chronic (long-term)
occupational exposure to hydrochlorlc &f@ has been reported to cause gastritis,
chronic bronchitis, dermatitis, and p%@?gs@hsnlzatlon in workers. Prolonged exposure
to low concentrations may also cagg@eoﬁ\ental discoloration and erosion
S @
In Ireland there is no Amblengxi-’\lr Quality Guideline for HCI, therefore the limits used

in this assessment are glvem the table 3.4 below and are taken from the German VDI
(2002) Technical Instruetions on Air Quality.

Country/Institution Concentration Averaging period Implegae{:a tation
3 98"stile of 1-
German VDI 100 pg/m Hourly Averages 2002
Clean Ireland — Air Dispersion Model Page 14 of 47
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3.7  Hydrogen Fluoride

Under normal conditions, Hydrogen fluoride will be a colourless gas, which has a
sharp, pungent smell. It is highly toxic and irritating, but non-flammable. Hydrogen
fluoride is however usually found as a strong solution in water, whereby it is
Hydrofluoric acid. Hydrofluoric acid is an extremely strong acid. It will severely
corrode metals, glass, minerals and many organic (carbon-containing) substances - and
will release highly flammable hydrogen in the process.

The main releases of Hydrogen fluoride occur from high temperature industrial
processes. In the UK, the most significant releases will occur from coal-fired power
stations. Hydrogen fluoride may also be released when products containing fluorine
compounds (such as plastics and rubbers, fire extinguishing agents, aerosol propellants
and other chemicals) are burned. Hydrogen fluoride is also released naturally from
volcanic eruptions, but the amounts emitted are smaog in comparison to man-made

NS
\Q\

S S

Hydrogen fluoride gas is highly corros@e@g@g will damage metal structures and
buildings or monuments made of Ilm@%&‘é If high levels of Hydrogen fluoride gas
dissolve in a water body, aquatic Q;:%@vﬁksms will be harmed and even killed. Hydrogen
fluoride gas can attach itself todo%\(ﬁcles in the air, which are then deposited on soils or
plants. If significant amounts Q@Q\l\ngested by wildlife and cattle, they can suffer from an
overdose of Fluoride knovgﬂ as "Fluorosis". These effects are only likely as a result of
an accidental spill of rﬁuch larger amounts of Hydrogen fluoride than are typically
released to the environment. The very high solubility of Hydrogen fluoride gas means
that releases to the atmosphere are quickly washed out by rain and moisture in the air.
Some soils and lakes may be sensitive to this acid rain if amounts of it falling are above
certain amounts defined as "critical loads". This makes Hydrogen fluoride pollution a
global as well as local environmental problem.

Hydrogen fluoride can enter the body either by inhalation of air containing hydrogen
fluoride or by dermal contact with hydrofluoric acid (dissolved form of hydrogen
fluoride). Dermal contact with hydrofluoric acid occurs mainly in the occupational
setting. Inhalation of air containing hydrogen fluoride can cause irritation of the eyes,
nose and throat. Exposure to high levels may cause muscle spasms and can damage the
lungs and heart and in extreme cases can result in death.

In Ireland there is no Ambient Air Quality Guideline relating to HF, therefore the limits
used in this assessment are given in the table 3.5 overleaf and are taken from the
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German VDI (2002) Technical Instructions on Air Quality, and the WHO ambient air
Guideline 2000.

Country/Institution Concentration Averaging period Implegaetr; tation
3 98"stile of 1-
German VDI 3 ug/m Hourly Averages 2002
WHO 0.3 pg/m° Annual Average 2000
‘{\é‘\»&.
S
Sy
AN
S
Q&
55
A
S
<<o\ \\‘\\Q
\QOQ
é,\\o
&
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4.0 DISPERSION MODELLING DESCRIPTION

4.1 Introduction

Any material discharged into the atmosphere is carried along by the wind and diluted by
wind turbulence which is always present in the atmosphere. This process has the effect of
producing a plume of polluted air that is roughly cone shaped with the apex towards the
source and can be mathematically described by the Gaussian equation. Atmospheric
dispersion modelling has been applied to the assessment and control of odour for many
years, originally using Gaussian form ISCST 3 and more recently utilising advanced
boundary layer physics models such as ADMS and AERMOD. Once the emission rate
from the source is known (g/s), the impact on the surrounding vicinity can be estimated.
These models can effectively be used in three different ways. Firstly, to assess the
dispersion of pollutants and to compare with the appropriate Air Quality Standards (AQS),
secondly, in a “reverse” mode, to estimate the maximum pollutant emissions which can be
permitted from a site in order to prevent significant air %ué’rity impact occurring and thirdly,
to determine which process is contributing greagesgﬁ the ambient air quality impact and
estimate the amount of required abatement S\O@\duce this impact to within acceptable
levels. In this latter mode, models havegdéé\gxx‘zr6 employed for imposing emission limits on
industrial processes, odour control S)%%(é?{%g‘and intensive agricultural processes.
& \*\\$
42  AERMOD Ss®
\6\0
AERMOD is a new genggaﬁ%n air modelling system used to support regulatory and non-
regulatory modelling requirements worldwide. The application is used to assess the impact
of air emissions from industrial sources, and can predict pollutant concentrations from
point, line, area, volume, and flare sources with variable emissions in all terrain regimes.
AERMOD simulates essential atmospheric physical processes and provides refined
concentration estimates over a wide range of meteorological conditions and modelling
scenarios. The state-of-the-science dispersion modelling system includes:
e An advanced meteorological pre-processor to compute site-specific planetary
boundary layer (PBL) parameters;
e Highly developed dispersion formulations that incorporate current PBL
understanding and variables for both convective and stable boundary inversions
e Enhanced treatment of plume rise and plume penetration for elevated inversions
allowing for effects of strong updrafts and downdrafts that occur in unstable
conditions;
e Improved computation of vertical profiles of wind, turbulence, and temperature;
e Sustained treatment of receptors in terrain ranging from flat to complex;

Clean Ireland — Air Dispersion Model Page 17 of 47
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e In homogeneity of the atmosphere by calculating dispersion as a function of height;
and

e A *dividing streamline” approach for computations in complex terrain.

Percentile analysis for pollutant emissions are calculated for the maximum 1-hour
averages and 24hr averages using the Analyst 3D post-processing utility. This utility
determines the maximum concentration of a pollutant from all receptors at a specific
percentile, for a specific averaging period. Employing the percentile facilitates the
omission of unusual short term meteorological events that may cause elevated pollutant
concentrations and hence a more accurate representation of the likely average pollutant
concentrations over an averaging period.

The most recent version of both the AERMOD and 3DAnalyst software was applied in this
assessment:

AERMOD version 7.7.1 Pro Plus o
3D Analyst version 2.2.5.1. AERMOD pro plus >

Clean Ireland — Air Dispersion Model Page 18 of 47
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5.0 DISPERSION MODELLING ASSESSMENT

51 Emission Parameters

The significant air emission from the proposed Jenbacher Biogas Engine identified from the
technical specifications submitted to Anua for the original assessment were SO,, NO, and
CO. Subsequent to this assessment Anua were contracted by Clean Ireland to also include
in H,S, HCI and HF on foot of correspondence between the EPA and Mr. Paddy Hedigan
of Clean Ireland dated the 26/03/2013. The relevant input data for the model is shown in
Table 5.1 below

[ TABLES1BIOGASENGINEINPUTDATA |

Emission Volumetric Flow .
. Emissions rate
Parameter Concentration rate (/)
(mg/m®) (m°/s) g
SO, 300 1.30 0.142
NO, 500 1.30 0.236
co 1000 1830 0.472
H,S 5 & 1.30 2.36 x 10°
HCI 30 B 1.30 0.014
HF 5 RS 1.30 2.36 x 10°
KO
s
<« o®
\0
é,\\o
S
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[ TABLES52EMISSION PARAMETERSBIOGAS STACK- MAX HOURLY RECORDEDVOLUMETRICEMISSION |

Parameter

8m Stack

10m Stack 12m Stack 14m Stack
X-Co-ordinate 470236.8 470236.8 470236.8 470236.8
Y-Co-ordinate 5842955.5 5842955.5 5842955.5 5842955.5
Base Elevation (m) 36.5 36.5 36.5 36.5
Release Height (m) 8 10 12 14
Volume Flow (m?/s) 1.30 1.30 1.30 1.30
Stack Temperature (°k) 723 723 723 723
Stack Dimensions 0.25 0.25 0.25 0.25
30, 0.142 0.142 & 0.142 0.142
Emission rate (g/s)N"* ' ' “éo ' '
NOZ . \\O
Emission rate (g/s)""? 0.236 0.236 O@\(\\ S 0.236 0.236
co G
Emission rate (g/s)*> 0.472 0.472 0\§Q 3 0.472 0.472
H,S 4 s ‘x\oo‘é\v
. N -3 -3
Emission rate (g/s)** 2.36 x 10 2.36 x l?\&é:\§ 2.36 x 10 2.36 x 10
Q
HF 3 é?{\\ 3 3 3
Periods of Operation "*¢° 24 hours 24 hours 24 hours 24 hours
Note 1: Emission rate is based on emission concentration of 300mg/Nm®
Note 2: Emission rate is based on emission concentration of 500mg/Nm®
Note 3: Emission rate is based on emission concentration of 1000mg/Nm®
Note 4: Emission rate is based on emission concentrations specified by the EPA for H,S 5mg/m®, HCL 30mg/m® and HF 5mg/m?®
Note 5: This period of operation is worst case. The actual operating hours were unknown at time of this assessment
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5.2 Modelled Domain/Receptors

Two Cartesian receptor grids were constructed for this assessment firstly a grid of 22 x 22
receptor points (total of 484 receptors) spaced 50 metres apart. The co-ordinates of these
receptor grid corners are given below:

NW Corner (469800, 5843605) [Easting, Northing]
NE Corner (470850, 5843605) [Easting, Northing]
SW Corner (469800, 5842555) [Easting, Northing]
SE Corner (470850, 5842555) [Easting, Northing]

The second smaller Cartesian receptor grid was constructed of 17 x 27 receptor points
(total of 459 receptors) spaced 10 metres apart. The co-ordinates of these receptor grid
corners are given below:

NW Corner (470170, 5843180) [Easting, Northing] p
NE Corner (470330, 5843180) [Easting, Northin%]@‘\‘”
SW Corner (470170, 5842920) [Easting, Ngsthing]
SE Comer (470330, 5842920) [Easting<Kigthing]
S
N
)

F
In addition, receptors were Io%‘eﬁé‘t\ selected locations on the boundary of the site. The
site boundary is indicated in Fi%\uhg 5.1 asa purple line.

X

&

S
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Figure 5.1 Site boundary
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5.3 Meteorology/Surface Characteristics

The meteorological data for five years, from 2007 to 2011, for Belmullet Meteorological
Station was used in the dispersion modelling assessment. This meteorological station is
approximately 170km from the Clean Ireland facility location. The meteorological data for
2009 was identified as the worst case met year for this assessment (see Table 6.1 in results
section). A graphical depiction of the frequency of wind speed and wind direction for 2009
is highlighted in Figures 5.2 below.

Figure 5.2 Windrose for Belmullet meteorological station 2009

The surface characteristics in the surrounding area of the Belmullet Meteorological
Station are relatively uniform with significant areas of grassland and water. Also, there are
a number of sections of bogland in the surrounding area. These characteristics were
incorporated into the meteorological data using the AERMET program. Using this
program the data was processed from Stage 2 to Stage 3 using the site specific surface
characteristics. The three surface characteristics for each type of land use (bog, grassland
and water) were inputted into the AERMET program prior to processing to the Stage 3
phase. The three characteristics are surface roughness {z,}, the Albedo { r } and the
Bowen ratio { B.}.
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54 Treatment of Terrain

The terrain grid was constructed based on the ordnance survey maps and of the
surrounding area. Grid references of know elevations were collated and using the SURFER
8 Contouring and surface mapping program a terrain grid corresponding to the receptor
grid was created.

The elevations of the receptor locations were obtained from ordnance survey maps of the
area. Elevations and heights of the surrounding terrain were obtained from a 1:50,000 scale
discovery series ordnance survey map. Elevations were taken from map contours and bench
marks throughout the area of the receptor grid. Terrain heights were taken into account for
all of the modelling undertaken.

For the purpose of this modelling assessment elevated terrain data was used. The
terrain heights ranged from 17 meters. to 40 meters.
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5.5

Treatment of Buildings and Site Plan

All buildings proposed and existing as shown on the planning application were
included in the dispersion model. Table 5.4 below outlines the description, location and
dimensions of each of the buildings inputted into the model.

[ TRELES: CHARETERIET CS O Gl = S O L EITE BLILD s ]

Building 1D Description x co-ordinate | y co-ordinate | Elevation Height
COMPLA Composting Plant 470200.8 5843017 36.5 10.72
ENGSHP Engineering Workshop 470196.8 5843075 36 8.89

Left side of proposed
PTL timber shredding 470244.7 5843087 35.68 10.23
building
Proposed Timber
PTR shredding shed Right 470264.4 5843050 35.1 10.3
DMR D7 LR [REEelde © 470262.9 5843124 35.1 8.1
Processing
BMA Baling of Material Area 470290.4 5843125 32.84 7.91
(%
Al Lo FEVTONY [EVE @) 470304.1 5343122 34.01 10.11
exisiting shed A
A2 Short piece toside of | 170509 & &Y & 5843099 33.48 10.66
main shed PACS
s s,s . @’@
A3 Exisiting srl‘[e)d nogiven 4702 8, 5843111 35.68 10.23
Existing shed structure S &
A4 in middle of main shed | & 74.2 5843106 35.68 10.3
. N \\
DDS Drop down skip - §[ (70271 2 5843087 34.42 10.3
processing Area ,VQQ
OFFICE Office block ‘6\ 470267 5843170 34.695 6.5
5UWZT001 Shower and StQ@S 470264.8 5843158 34.31 4.58
OFFICE?2 Office buildi@% 2 470264.6 5843148 34.31 5.1
GLASS glass bunker 470251.3 5843274 31 4.65
BIO1 Biofilter 470238.2 5842956 36.5 4,553
PUMP.S Pumping station 470291.6 5842974 36.5 4

The site boundary and location of each building within the site was obtained from an
autocad site layout drawing supplied by Clean Ireland which was geo-referenced and
overlaid on an aerial photograph of the site using ArcMap10. The main processing
(existing and proposed extension) building has been split into a number of sections to
more accurately reflect the variation in roof height within this structure (Building
highlighted blue in Table 5.4)

Clean Ireland — Air Dispersion Model

May 2013

Page 25 of 47

EPA Export 04-06-2013:23:47:13



ECS4549

5.6

Conversion Ratios for NOx/NO,

In determining the impact of Nitrogen Dioxide from combustion sources it is important to
note that of the Nitrogen Oxides, Nitric oxide is the most significant form emitted (typically
more than 90%). Conversion of Nitric oxide takes place in ambient air and the conversion
rate is dependent on a number of factors such as ambient Ozone concentration, presence of
daylight and the presence of organic compounds and radicals. The Air Dispersion
Modelling Guidance note (AG4) produced by the EPA outline the approach taken to
estimating the portion of the nitrogen oxide emission converted to nitrogen dioxide.

As per Appendix H of the guidance note the approach taken was to apply the Plume
Volume Molar Ratio Method (PVMRM). The PVMRM uses both plume size and Os
concentration to derive the amount of Os available for the reaction between NO and Os.
The number of O; moles is determined by the size of the plume segment and the measured
background ambient Oz concentration. For a given NO, emission rate and ambient ozone
concentration, the NO,/NOy conversion ratio is primarily controlled by the volume of the
plume. The method has been shown to give better agre€ment with monitoring data than
other methods as a function of downwind distance gr&n the source. The default options in
AERMOD-PVMRM are used namely: of\o(é\

O
SN
e For background ozone, a sing@?(%p‘?%sentative value (54.6p.g/m’ — Average of Zone

D figures for 2010,2000 and2608)
Qé \\'\\Q
N X
e NO,/NOy equilibrium rétio = 0.90
&
QO

e NO,/NOyin stack ratio = 0.75

Clean Ireland — Air Dispersion Model Page 26 of 47
May 2013

EPA Export 04-06-2013:23:47:13



ECS4549

5.7  Background Pollutant concentrations

The Irish EPA carries out ambient air quality monitoring under the specific requirements of the Air
Quality Standards Regulations 2011. These regulations require that the EPA provide the public
with information on ambient air quality. This information must be up to date and available on a
widespread basis. These regulations are a result of the Air Framework Directive 2008/50/EC. This
directive requires that member states divide their territory into zones for the assessment and
management of air quality. In Irelands case there are four zones ranging from Zone A to Zone D.
The extent of monitoring and assessment in each zone is determined by population size and air
quality status. The facility location falls within Zone D (the predominantly rural zone). Therefore
the average air quality levels recorded by the EPA for this zone will be used as the background
concentrations for this assessment. Table 5.5 below outlines the background level applied in the
assessment.

[ PELESHEEOREROLNDLEVELS Y = OFINC, 50, AEE

Year Parameters Concentration (ng/m°)
NO, Annual & 7.7
NO, Hourly Maximum & 87.3
NOx annual O 11.7
2010 Ozone Woo?f’ > 55.2
CO R 0.004
SO, Annual DL 2.5
SO, Daily Maximum< 5™ 10.5
S0, Maximum Hourly’ 17.0
NO, Annu%&o 7.3
NO, Hourly Mﬁximum 747
NOy annual 10.3
2009 Ozone 57.9
CoO 0.3
SO, Annual 5.0
SO, Daily Maximum 13.3
SO, Maximum Hourly 38.8
NO, Annual 11.4
NO, Hourly Maximum 109.0
NOx annual 20.2
2008 Ozone 50.7
CoO 0.4
SO, Annual 4.8
SO, Daily Maximum 18
SO, Maximum Hourly 58.4

Note 1: Background levels were taken from ‘Air Quality in Ireland 2008, 2009 and 2010- key
indicators of Ambient Air Quality’ EPA respectively
Note 2: There is no available background data for concentrations of H,S, HF and HCI
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Using the background concentrations outlined in Table 5.5 and applying the guidance outlined
in Appendix E of the Air Dispersion Modelling from Industrial Installations Guidance Note
(AG4), the background adjusted predicted impacts can be calculated. The rules governing the
combing of Short term process contribution with Background Concentration are outlined

below. These guidelines are taken from the UK DEFRA and are applied to the NO,, SO, and
parameters.

NO, — The 99.8"%ile of total NO, is equal to the minimum of either A or B below:

a) 99.8"%ile hourly background total oxidant ( O; & NO,) + 0.05 x (99.8"%ile process
contribution NOy)
b) The maximum of either

o 99.8"%ile process contribution NO, + (2 x annual mean background NO,); or
e 99.8"%ile Hourly background NO, + (2 x annual mean process contribution NO,)

SO, — The 99.7"%ile of total 1- hour SO, is equal to the maéiﬁﬁm of either A or B below:
&

-
a) 99.7"%ile Hourly background SO, + (2 x a&gﬁ%ﬁﬁean process contribution SO,); or
O
SO

b) 99.7"%ile hourly process contributi%@:@% (2 x annual mean background SO,)
S

O

C - The 99.2"%ile of total 24- hour S@oqﬁ?equal to the maximum of either A or B below:
\O
O

X
a) 99.7"%ile 24 hour mea&@%\ckground SO, + (2 x annual mean process contribution
S0O,); or

b) 99.7"%ile 24 hour mean process contribution SO, + (2 x annual mean background SO,)

In the case of annual averages and CO, these are combined with the background annual
averages to calculate the projected annual levels.
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6.0

6.1

ASSESSMENT OF IMPACTS

Predicted Maximum Ground level impacts at the boundary from 8m Stack 2007-2011

I v 105 o=l ol e e Ll ey Rl O SN et 2

Process Background
. N . Adjusted Limit % Of
Averaging contribution Grid Reference i .
Year Parameter ) ) Predicted Values Limit
Period Predicted Conc. N
Impact Value
(ng/m®) X co-ordinate |, Y co-ordinate (ng/m®) (ng/m®)
1 hr average as ¢
2007 Nitrogen a99 8g *§ 200
Dioxide o1 © 151.6 4701%(%50@5‘ 5843053 169.2 84.6
percentile &S
) 1 hr average as L&
Nitrogen © &
2008 | i Note 299.8 122.1 | 68.67470193.1 5843047 139.7 200 69.8
percentile & ﬁ@\
: 1 hr average &°
2009 itroger asa99.8 158.4 & 470193.1 5843047 176.0 200 88.0
Dioxide "! ; & ' ' '
percentile
. 1 hr average as
Nitrogen
2010 Dioxide N1 a99.8 154.0 470193.1 5843047 171.6 200 85.8
percentile
. 1 hr average as
Nitrogen
2011 Dioxide N1 a99.8 126.9 470193.3 5843053 144.5 200 72.2
percentile

Note 1: Levels of predicted Nitrogen Dioxide are estimated using the PVMRM utility. This approach is outlined in Section 5.7.
Note 2: Adjusted background predicted impact was calculated using — 99.8"%ile process contribution NOx + 2 x (annual mean background NO,), as this information was
used for selecting worst Met year.
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[ IS CE RO EVEL AESATCRERONDHE B R =ae ]

Process
. Background . % Of
contribution ) . Limit .
) ) ) Grid Reference Adjusted Limit
Parameter Averaging Period Predicted ) Values
i Predicted Impact Value
concentration
(ng/m°) X co-ordinate Y co-ordinate (ng/m°) (ng/m®)
: 1 hr average as a
Nitrogen . 158.4 470193.1 5843047 176.0 200 88.0
Dioxide N 99.8 percentile N
Annual Average 7.9 470307.3 d@@y 5842996.9 16.7 40 4.7
1 hr average as a S
. 95.3 470193.8 & 5843047 103.5 350 29.6
99.73 percentile Oéz% N
Sulphur Dioxide | Daily average as a N
Y Verage o 38.4 0162.4 5843032 46.6 125 37.3
99.18 percentile &&‘0$
Annual Average 5.3 Q§§\§470307.3 5842996.9 9.4 20 46.8
co Annual Average 0.3 mg/m® L S 470185.4 5842987 0.6 mg/m® 10 mg/m’ 6.3
HOS 1 hr Average 095 & 4701866 5842993 na ! 136
24 hr Average 030 470185.4 5842987 n/a 150 0.2
1 hr average as a
HCI . 5.06 470189.5 5843008 n/a 100 5.1
98percentile
1 hr average as a / 3 -
HE 98percentile 0.84 470189.5 5843008 n/a
Annual Average 0.02 470165.5 5843133 n/a 0.3 6.7

Note 1: Levels of predicted Nitrogen Dioxide are estimated using the PVMRM utility. This approach is outlined in Section 5.7.
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[ OIS RS ED CROUNDLEVEL 1Y G A CRES NPT EEOUNPARY = NERE SO SR EIE

Process Backgroun
o ) . % Of
) ) contribution ) d Adjusted Limit .
Averaging | Stack Height ) Grid Reference ) Limit
Parameter ) Predicted Predicted Values
Period (m) i Value
concentration Impact
(ng/m°) X co-ordinate Y co-ordinate (ng/md) (ng/m°)
8 158.4 470193.1 5843047 176.0 200 88.0
Nitrogen 1 hr average 10 139.6 470193.1 5843047 157.2 200 78.6
Dioxide " asa99.8 12 122.8 470193.1,¢" 5843047 140.4 200 70.2
percentile
16 92.7 470193.1 5843047 110.3 200 55.2

Note 1: Levels of predicted Nitrogen Dioxide are estimated using the PVMRM ut
Note 2: This was deemed the must suitable stack height based on impact on a{@

<<°\q

R

&{\&6\

&

.2This approach is outlined in Section 5.7.
\i@«ﬁ air quality and visual impact of the structure.
™
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[ EEGOrRECusDERIID VLI EH T CREBVCND T EES AR =AW =HISEEs ]

Process
. Background . % Of
contribution ) . Limit .
) ) ) Grid Reference Adjusted Limit
Parameter Averaging Period Predicted ) Values
i Predicted Impact Value
concentration
(ng/m°) X co-ordinate Y co-ordinate (ng/m°) (ng/m®)
: 1 hr average as a
Nitrogen . 111.8 470170 5843040 129.4 200 64.7
Dioxide N 99.8 percentile N
Annual Average 7.8 470307.3 d.g\é\}v 5842996.9 16.6 40 41.4
1 hr average as a S
. 69.8 4701703, & 5843040.0 78.0 350 22.3
99.73 percentile P <
Sulphur Dioxide | Daily average as a N
Y Verage o 29.1 0162.4 5843032 37.3 125 29.9
99.18 percentile &&‘§
Annual Average 5.2 5 5470307.3 5842996.9 9.3 20 46.5
co Annual Average 179.1 S 470170 5842980 546 10000 5.5
HOS 1 hr Average 066 & | 4701866 5842993 na ! 9.4
24 hr Average 027 470185.4 5842987 n/a 150 0.2
1 hr average as a
HCI : 3.93 470193.1 5843047 n/a 100 3.9
98percentile
1 hr average as a 3
HE 98percentile 0.65 470193.1 5843047 n/a 21.7
Annual Average 0.09 470307.3 5842997 n/a 0.3 30
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Predicted Impacts as a Percentage of Limit Values

100

90+

80

Percentage of Limit Value

1

Predicted Impacts from 14m Stack -2009

&

-

ONO2 1 hr average as a 99.8%tile
B NO2 Annual Average

OS02 1 hr average as a 99.73 %tile
OS02 Daily average as a 99.18 %tile
B SO2 Annual Average

B CO Annual Average

OH2S 1 hr Average

W H2S 24 hr Average

EHCI 1 hr average as a 98%tile
OHF 1 hr average as a 98%tile
OHF Annual Average

Figure 6.1 Comparison of predictegd?ogfgcts with the appropriate limit values

Q
expr ‘as a percentage
p g@%@ P g
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6.2  Sensitivity Analysis
6.2.1 Meteorological Data

The sensitivity of the predicted impacts was examined against the met data set (Belmullet 2007
to 2011) used for the assessment using the pollutant of highest impact namely NO,. The
results of this sensitivity analysis are shown in Table 6.1 and clearly demonstrates that the
maximum predicted impact for NO, occurs using the 2009 data set.

6.2.2 Stack Heights

The results of varying stack height on ambient air quality impact are clearly shown in table 6.3.
NO; hourly was modelled using the 2009 met set against varying stack heights from 8m to
16m. As expected the predicted maximum impact off site decreases with each increase in stack
height. A stack of 14m is deemed sufficient to ensure dispersion of stack emissions from the
Biogas engine which do not result in ambient concentrations above the ambient air quality
standards set out in S.I 180 of 2011. &
&
6.2.3 Volume Flow <\\\ &
o8 o\*
This assessment was conducted using the t\be tical maximum volumetric flow in all model
runs, and assuming 24hour operational @ﬁf@ yearly basis. Any alteration of these figures will
result in a decrease in ambient air qu@‘l’t@?ql’mpact as predicted by the model runs completed in
this assessment. \6\
&

S
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6.3  Discussion of Results

The results in Table 6.1 show that the Met conditions in 2009 would lead to the greatest
impact on ambient air quality based on the provided emission concentrations and
volumetric flow rates. Therefore the 2009 met set was used as the worst case scenario for
determining the required stack height to meet ambient quality standards.

Table 6.2 sets out the results of predicted impacts based on the 2009 met set from an 8m
stack on ambient air quality when the other emission parameters from the biogas engine
were considered to ensure that hourly NO, was having the highest impact on the ambient
air quality. The results when converted to a percentage of the Ambient air quality limits
clearly show that hourly NO, impact is by far the greatest at 88% of the limit value with
annual SO, 46.8% of the ambient limit the next highest impact value.

Table 6.3 presents the resultant impact of increasing stack height on the ambient air quality
beyond the site boundary for hourly NO, based on 20Q9-met conditions. To ensure the
ambient air quality limits would not be breeched the ga%kground levels of NO, were added
to the highest predicted NO, process contributpﬁo‘\b%ﬁlond the boundary. Background levels
were averaged from ‘Air Quality in Ire\@f?ﬁéé\ooa 2009 and 2010- key indicators of
Ambient Air Quality” reports publishegt‘kz}(é?ﬁe EPA. As can be seen from the results the
ambient air quality standards wer&éjg@breeched at any of the modelled stack heights,
however due to the recognise@dﬁiq@ent uncertainty in model accuracy a stack of 14m is
deemed sufficient to achieve gﬁJoQambient impact of less than two thirds the ambient air
quality standard limit. Qé‘\
QO

Table 6.4 presents the results of model runs conducted to ensure that a stack of 14m would
result in the required dispersion for all the emission parameters associated with the
proposed biogas engine namely NO, SO,, CO, H,S, HCI and HF. The results clearly show
that all ambient air quality standards would be met with a stack height of 14m and are also
presented graphically in Figure 6.1
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6.3 Conclusions

Comparison of the predicted impact of all suggested stack heights indicate that a stack
height of 14m for the proposed Biogas engine will result in the emissions not having a
significant impact on ambient air quality at the boundary or beyond the boundary of the
facility on the surrounding area. The model contains a number of significant assumptions
(such as 24 hour operation of the biogas engine) which would indicate that the actual
impact on ambient air quality would be significantly lower than that presented in the

assessment.
&
<@
>
Q)
G
SN
N
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